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Abstract 
This wireless environmental monitoring device is based on the principle of binary Amplitude Shift 
Keying (2ASK). Under the control of ultra-low-power single-chip microcomputer MSP430F449, the 
device can detect the temperature an light around it. The detect system consists of monitoring terminal, 
detecting nodes and coupling coils. In the mode of UART asynchronous communication, the device 
can realize the function of wireless data transmission with the carrier of 8MHz. Monitoring terminal 
and detecting nodes are both applied on the same transceiver circuit. The transmitter achieves 2ASK 
modulation by using the keying method. The receiver achieves 2ASK demodulation by using the 
envelope detection method. Detection nodes are battery powered.It can preset code, detecting the 
ambient temperature and light, and then transmit the message automatically. The absolute error of 
measured temperature is below 2 ℃, and the absolute error of power consumption is below 
0.2W. Monitoring terminal uses one single power supply. It can communication with the detecting 
nodes directly, and display the node number and the detected information. In the condition of detecting 
delay is below 2S and detecting range D + D is above 50cm, the supply power of the monitoring 
terminal ≤ 0.5W. The whole system has simple circuit, low power consumption and multifunction.
© 2011 Published by Elsevier Ltd. Selection and/or peer‐review under responsibility of [CEIS 2011] 
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1.Introduction
As the requirements of monitoring the surrounding environment increases, the durability, 
interference immunity, accuracy, and the efficiency to transmit data of the environmental monitoring 
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devices are very valuable. One important application of sensor networks is environmental monitoring, 
which involves the use of several sensornodes scattered over a target field, such as a dam or a bridge. 
In particular, the wireless sensor network (WSN) enables easy construction of such a monitoring 
system because of the flexibility of wireless communicationtechnology.                                      
This subject requires a Ultra-low power consumption design of environmental monitoring simulation 
device, in order to achieve the information surrounding temperature and light. And the main 
contributions of this paper are summarized as follows. 
First, this paper considers the optimization of system design:the system sustainability 
of                   Rui Jiang. Tel.: +8615072351911;   E-mail address: jiangrui@whu.edu.cn  
the sensor nodes are taken into account in terms of the selection of source coding, modulation and 
the carrier signal generator selection mode in addition，through the use of constantly adjusting the 
sample-judgement voltage In demodulation end which Reduces the bit erro rate, the immunity from 
interference of ASK modulation mode is strengthened):The system is very simple, practical and 
convenient. 
Second, this paper gives the test methods and results of the system in the actual test including: 
Test of the preset number of the detecting node;Test of collection of the ambient temperature and light 
information;Test of communication between the monitoring terminal and the detection;Test of 
forwarding information automatically;Test of power of the monitoring terminal and detecting nodes 
2. Related Work 
Many designs of Clock Module in recent years of Wiress Environmental Monitoring Device are 
mainly focused on Active timing chip which ,however, does not apply to long-term work system with 
High 
 power consumption.Whereas by using MSP430F449 MCU internal 8MHz clock signal as the carrier 
signal, a stable crystal frequency is provided with system power consumption effectively reduced. 
    DF Wireless Data Transceiver Module is Commonly used in the data transceiver module.In this 
mode ,to ensure system stability, PT2262 and PT22742M are used for data encoding and decoding. 
However, the data can be converted in this way is limited in number of bits and the complexity of the 
system is increased. 
    Achieveing source coding and decoding in the method of inductive coupling and UART 
asynchronous communication. Such code is very flexible and can automatically work from any kind of 
low-power mode.  
    In general,such system,which is low-cost and stable, with low power consumption and perfect 
function ,but achieved advanced environment  monitoring, will have more advantages in the 
application in future. 
3. System overall design  
    The system consists of a monitoring terminal and two detection nodes. While the monitoring 
terminal transfer instruction to the detecting nodes, the source address and destination address are 
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encoded as binary sequences and base-band and output from the serial port. the modulation 2ASK is 
achieve by the power amplifier. While the detecting nodes deliver message to the monitoring terminal, 
the message, source address and the destination address use the same approach to 2ASK modulated 
sent to antenna.  
 
 
 
4. Theoretical analysis 
4.1 analysis and calculation of the antenna coil 
    The communication between monitoring terminal and detecting node is achieved by inductive 
coupling, which is based on the theory that LC resonant circuit and the coil can generate by the 
alternating magnetic field. Coil series can be resonant circuit or parallel resonant circuit. The circuit of 
series resonant is simple. The excitation is the constant voltage source with low internal resistance. 
Maximum current is available in the condition of resonant circui.The inductance of circular coil is 
calculated as  
4.2 Analysis o
    Binary amplitude shift keying (2ASK
amplitude changes according to base-band pulse sequence. 
    It can be expressed as the product of a unipolar rectangular 
carrier 
f 2ASK modulation principle 
) mode is a digital pulse modulation in which Carrier 
pulse sequence and a sinusoidal 
  
4.3 Ana cuit
The demodulation method of 2ASK signal cont
The detection method, from which the latter is used considering the relative complexity and more 
power consumption of the system when using  synchronous detectionTo reduce the error rate, 
Take the decision level as the best threshold 
lysis and calculation of receiving cir  
ains synchronous detection method and the envelope 
（ represents SNR），Total error rate of the 
system , according to the equatio rror rate can be reduced by increasing the SNR 
of the s
4.4 Analysis of co
    To ensure the communication betw
transmission follows a certain communication protocol. 
    In the design, data is transmitted through UART as
bottom structure of the  data transmission and each frame has a length of 10 bits, whereas top-level 
structure uses package as a unit, which has a length of 5 frames . 
n the e
ystem. 
mmunication protocol 
een monitoring terminal and the detection nodes，the data 
ynchronous serial, which uses frame  as the 
5. Design of main function module  
odule is supplied with +12 V single power in the system and low-power, 
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high efficiency DC / DC switching power supply chip TPS61085 is used for voltage conversion In the 
design which uses inductor L1 to store engery. In order to reduce output switching noise, 650KHz 
operating frequency is selected . By adjusting potentiometer the output voltage amplitude stabilized at 
12V.   
5.2 2ASK modula
    In order to reduce system power consumptio
amplifier part of the emission part High-speed MOS is used to drive UCC37322 which ensures the 
transmission power. UCC37322 has a switching speed of 20ns in10nF load , with simple peripheral 
circuits and peak output current up to 9A. The microcontroller can control the UCC37322's ENBL pin 
to determine its working status, using binary sequence of base-band of serial output to control ENBL 
pin to achieve 2ASK modulation in the design.  
5.3 2ASK demodulation Module: 
    To prevent in the envelope
changes the coil resonance, insert a 30pF capacitor in between the coil and detection circuit in the 
manner of loose coupling. Detector circuit consists of diodes and capacitors resistors in which when 
the capacitor discharges faster than charges, Voltage at the ends can be maintained at the maximum 
voltage in order to achieve envelope detection. Clamp diode D3 is used to lift the output voltage in the 
figure.  
    The val
time; the value of resistance R10 should be as large as possible to reduce the ripple of the output 
signal detector. Set C10 as 300pF and R10 as 120kΩ under the 
tion and power amplifier module 
n and improve the emission efficiency, the power 
 detector circuit changing the Q value of the antenna coil which 
ue of the capacitor C10 should be as small as possible, to reduce the circuit discharge 
sign is based on the platform of MSP430 MCU. The communication between the 
6. data test Analysis 
SK to modulate and demodulate the signal, so that it reduces the system 
 consumed by the MSP430F449 minimal system 
code element rate when debugging. 
When the signal amplitude is small，after diode detection  it is inevitable to get noise merged, single 
Threshold limit value comparator posed by the TLC372  can remove burr  to improve the accuracy 
of the data decoding.
5.4 Software design 
    The software de
monitoring terminal and the detecting nodes is achieved by the method of asynchronous serial 
communication. The MCU mainly achieve the functions of keyboard scaning, LCD displaying, data 
processing and communication protocol setting.6. data testing analysis 
 The device use 2A
complexity. It also use low-power devices in order to reduce system power consumption. The receiver 
use low-noise operational amplifier in order to increase receiver sensitivity and the SNR, as well as 
reducing the error rate. In this condition, the monitoring terminal and the detecting nodes can achieve 
error free communication with the range of 50cm. 
    In the monitoring terminal, energy is mainly
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board and power amplifier module. The operating voltage of minimum system board is 3V. And the 
typical current is 10mA.The operating voltage of power amplifier module is 3V.And the typical 
current is 40mA. The total power consumption is 150mW. 
    In the detecting node, energy is also mainly consum
amplifier module. The operating voltage of the MSP430F449 MCU is 3V.And the typical current is 
7mA.The operating voltage of power amplifier module is 3V. And the typical current is 40mA. The 
total power consumption is 141mW. 
ed by the MSP430F449 MCU and power 
7. Conclusion 
sing requirements of wireless environmental monitoring device, such system is sure to 
ectric sensor module and the temperature sensor module accurately 
nd positive effects: 
ation reduces 
nodes error free 
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gather the data needed with stable power supply. And the platform of MSP430 MCU precisely 
completed the collection, analysis, processing of the collation data and send status information with 
lower power consumption. Besides these basic functions, the outstanding expansibility enable the 
system achieve many new practical functions. So, it has a wide application prospects such as 
agriculture, water/wastewater monitoring and forest fires detection. 
   On the whole this practical device has the following advantages a
   1) Simple and practical structure, convenient to use, 2ASK modulation and demodul
the system complexity and the low-power devices reduce system power consumption. 
   2) Reliable, efficiency, and in the test of the monitoring terminal and the detecting 
communication with the range of 50cm has been achieved. The performance of the wireless 
environmental monitoring device has been improved
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